(19) B*Wmtff (JP) 



«» & m & ^ $s (a) 



^5pg- 199617 

(43)^18 B ^9^(1997)7^318 



(51) IntCl. 6 
H01L 21/8247 
29/788 
29/792 
27/115 



F I 

H01L 29/78 
27/10 



3 7 1 

4 3 4 



«S£W3R # St3fcfiCD&4 OL (£: 7 M) 



<21)ttJH## 


fcH¥8 -7337 


(71)ffiiaA 


000004237 














(22)m«B 


¥JE£8*P(1996) 1E19B 












(72)«9J# 


jes abb 










Jit£fRiK£ETl 7 S 1 n 


















(72)89I# 












Jft£fKiR£3£TB 7 # 1 ^ 


















(74)ft3HA 


#3fct ^*jc JS 





(54) BgWO£»] 4^ft^$g#IBi8i6ta 



(57) M»] 

CSS] #»y- h 3 a©3-^--iy ^aSSrAtoT 



ID 



f 



_ M 



tt 

t 

s 

CM 



V 



o 



I 



1 

in*m 1 ] ¥m&mm±tzm i ©y- h ieiBK«:^ 

k. 

sjt*«i»y- h k. 

fjfB?#®y- h c**anfc*w*miE» i ©y- b& 

£ d k tr j: o «»Ef- 9 ©iH*#fffcn* 
ttEWKBfcfcV^ 

#fp]©S;*ti. 1(rE#»y-h*»J5^r = 

>R©jsatt©**«fiU:-e*£ - k &#®:kir 

2 ] 1 £Eft©¥*tt7ft AttEitttt 

Krffix-^cDiB*!^^, frisky- h i:ii^nfcf 
wet*- *©**»*». «rE#3By- hciisnfct 

WA«frE K W VKftfflStt*;: k*»«kT*¥*fr 

[*W©fNIBfcKW3 
[0 0 0 1] 

[»«©***«*#»] *»*^F»»ttE 

[0 0 0 2] 

EtBlslKSao + T, — fifB*^ffi&t>©**:7^ yi/i 

y ^e m kuf tffttv^o 

[0 0 0 3] S4te. ft*C07 7^>a^ ; E'JOft*fl!l 

[0 0 0 4] *^*^JtiEI4(r^-r cfc^tr. »«kft* 
Pl*^Mfi 10 1k. Pl*^Mfi 1 0 1 ±c» 

fiS^n^i ©y- ht&KRi 02k. mi ©y- m& 
Mi0 2±ic»«sn, y y*«*inanfc*isas/y 



(2) ftif 9- 1 9 9 6 1 7 

2 

n vR©*e*ttl 0 3b^5»<fc5ffSfiy- h 1 0 3 a 
k. SSy- h 1 0 3 a±\zMf&2tltzm2CDY- h f& 
Ml 0 4 k. »2©y- M6»R1 041CM$ 

*»j«iy- h i o s k*»e»3Etr«jsEsnT*3«9. ii © 

y- hSftRl 0 2. h 1 0 3 a. M2 ©y- 

FBftlRl 0 4Rtf««iy- h 1 0 5 K£^xm&Y- 

h i o 6*w$nt^^ *r&-y- hi06o 
— *K#i«i-rspi!¥»#2S«i o i ©3?s£ttN + a 

10 1 0 7 StfN"lTM»i 108^f)4SV- 

* 1 0 9tfM*n, tt-fry- b 1 0 6©ffi4B*r*fiRi-r 
5PI*#ft:SSl 0 1 ©*KfcttN + a!^*MM» 1 1 
0>6*£>fr£ KUOl 1 1 j&*7gJ5ESftT^*o 
[0 0 0 5] ±E©*-5C«JESSnfe7 7 y '>a^'J 
^^^-^©•t&^ftfiMi, »J»y- h 1 0 5& 
tfKU-f vi 1 1 trBrje^iEWffi^WJDSnsc: kK «t 
0. y hxu^hay^Kl/^>l 1 1 ift 

^P>i?Sy-hl03ai:aA$n> **»J-fe;KZ>L 

20 [0006] -jj, 7- 9 <om sj^jy- h i 
o 5©mffi3&«»iftu^^trH3esn. s/s. v-xio 

9*rjE©*«ffi36<B3iin3ix5CkCct 9, Sly- h 1 
0 3 aCMSnfclWSl ©y- hlfeltRl 0 2£ 

1 0 9 tzSScai^n. .X -E 'J UcfV^tfii 

- h 1 0 3 a*r*»Snfc«ffif©atBtt7 r — y 

— KA^f A (FN) b V^^atffi^cfc OfftoiXSo 

[0 0 0 7] ±J6LfcJB*ftffK:i3lt4lfflaj«H:. »& 
y- b 1 0 3 a**>«m*»*JK3l§?»a*nT 
30 y * U*;v©L^filj&*#!l;itf0 VIUT^&O. 

k"C&£ 0 

[0008] zvMmm&i*, &z>mm<D** i )-tfr7 

H^yoy^-gfiiLrt^ #y * ';-ti;V©^ 

[00091 M, 1 0 9trmflS*fl]ft]LTFN 

h V^ttffiKJ: 9#jfiy- h 1 0 3 a^£> V-X 1 0 
9fc«ffi£;ttffli*1*S»'&, b 1 0 3 a©3- 

sy-h i 0 3a©3-^--xyi;iaj©»ttttanx±© 
[ooio] ^r-e. ffiijt«#3»y- h i 03a©3- 

LJ:-9k1-^S*B*^M 5 F2-2 8 4 4 7 3*ft«KM 

5^ ^$n*rv>^ 0 



3 

[ooi i ] mife^iSJUrcfcntf. M03a© 

N + S[^»EtfJf 1 0 7 XtW'Sj^ttftll 1 0 8 £^J5fc^ 
KCt^: htz J: ffiy- N 1 03aO3-t- 

^as^m^+ttjKftsn. »sy- h i o 3 a<o 

[0012] 

fc^Ttt, #»y- h 1 0 3 a £#f/£-r& 
U ^ vRKHia* M v^jBlpSn, l ) 
a >m<Dfc£k%L 1 0 3 b CDttffK 'J 
U UJftiBo fc«»®S 1 ®y- M681 1 0 2 + C 

^rflST^-tt-S Z tx J; 9 > }B*«aEo«aE*KKi3V^T 

[0 0 13] *:<Dtzih, ±ft Ltzfe$t<D$Lffi<D & o - 
W-mY- h l 0 3a03-t-xyi?S*Ai!)TiBi«f 

p B lct> a ? y * irflPfHT £ r fct -e tr ft v^ 0 

[0 0 14] *3MZ, ffJSy- M03a©3-t-xy 
^ 4: f: J: 0 Lfc»*, »1 
<£>y- h&SMKl 0 2©3-t-xy ^ffiKfcW-SRff 

9<£>N + 3!^j$%/I 1 0 7 ^S^y- h 1 0 
3 a ZCOX-A-^ v :/««©®Bfj&*/hS < fc 

ff^y- h i o 3 a cD#jess/ «; 3 >R©igfi8[ 1 o 3 

[0 0 1 5] *-A7^fi«©S«* 
tE&#3By- h 1 0 3 a ®j@Att 1 0 3 b ifi 1 ffl^ffit' 

SSy- h 1 03aO3-t-x 7 s?S 
CjeH-r*iH*GSfl!>FN h *ii*D1H 
tSIfctf-PStt, ^Sy- M03 aOJef 0 ^©3& 

[0 0 16] ±aLfc«i:-5&Se*C!>a«^* 
[0 0 17] 



(3) 9 - 1 9 9 6 1 7 

4 

[ig®£j|?&T ££#><?>#©] ±IEittS:ajflE-rSfc*E> 

tm^s^u #«**£A#sn*7*-*#«ra©*»K: 

sy- h©H«*r»r&i-rs<&«K:wiB#3iiy- h t*- 
7^ t ii isis^^ti^ e> ^ ^ y - ^ si; f u*r 

mi ©y- HftjRRS:^LT«fiay-^afctt«f8B K U 

tiriBff^y-h^jai-rs^i&i^'jn^Rcoisdi 
[0018] «re*»y- n:*«snfc««o 

[0 0 19]i/;, ffliBx-^iSiBStt. «TlB»3Siy 
[0 0 2 0] ffliBx-*Oil3*B#B:. ffris^jgy 

[0 0 2 1] (fMi) lE©iii:«aSJifct»Bi: 

:/*;v««j&*8fie3n*y-;*tfctt KU>f y tS&y 

[0 0 2 2] 

40 [oo2 3]gnti, *&w<D¥m&^n&&mmmw 

[0 0 2 4] *MffiiteW 1 tr^Tcto^, SSi:3i^P 

$nfe*isft>"j XT >^09j^a«ir3 b^&ttssay- 

h3at, »»y-h3ali:»SSli, * 'J xi >»fl: 
R. nySBfLRat/^'J xi y»<LRd^ * ^ 2 0 n 
m®:cr>1g^R-cei^$n^m2G)y-hjfejStR4i:. us 
50 2^y- hJfej^R4±tr^j5g$n. *«iBr> n >Rj&* 



5 

Y-bm<m2, siy-h3a, mza>Y- bwtitm 

*>D, h 6©-*»:#ifiitSPI**# 

mm 1 <Z>S®fcttfc3R**3?®i6fi 1 E 2 0 cm" 3 l^l[: 

k - tr v ^ $ nfc n + spfi&^/i 7M'jy 

1 E 2 0 cm" 3 ^Ttr K-tfy ^Sn^N'a^FWftJB 

r«*t*Lt»«sh, h 6CDftflnr*ri»ir 

©*BKi*fc**«SEffi«*l E2 0 

cm" 3 m±tr F-tfy^^n/cN + S!^*£^ i o^e> 

[0 0 25] V-X9CDN + SJ3f:»fi»JB7fc* 

©g£L 0 vwti. ffiy- h 3 a **j«r 'J 
3 >I©«fi3B3 b©t*8klL g J: < 4S«t^ 

CMSnS (L 0 vi>L g ) o 

[0 0 2 6] *fc, H^Lfcl^V-* 9©N + S^jS$ 
V*/UM^|6l<E>*SLovwi. h 3 a^SjS-T 

*< fc*J:-5K»J«i*nTV^ (L 0V w>Lg) 0 
N + M^j&%/f 7©?#&y- h 3 ai:©^-A-77y 

a*ies 3>mv>i&&%L3 1>#'>&< ht> 1 

[0 0 28] ±f5©<fc^K«/££n*:2Jf y- hS^S 

»j»y- h ski l 2v, Ku>fyi ic6v©«e 
tfKu^vi i a^^ffsy- h 3 a KttAsn. v 

[0 0 2 9]-^ ^-*©^;feftfm. PW^ftS 

* 1 1 1 K 1 2 VCDS5«ffiA ? SiasnSw # 
iy- h 3 aC**S*ifc*fflr**l ©y- h&*fii2 

h 3 a i:I»Snfcl»©»[Btt 7 7 ^7 — y - 
-< A (FN) h y*;HftffiKJ: VfttotiZo 

[0030] ::t, ^-^tBicsnaiRfi&FN h > 

*Mfcffltt, V-X 9©*ffi5FW*»fi^» 1 E 2 0 c 
m%i:C!)N + MM7 b 3 a i:©^- 

■5tC FN h >^j^mth\tu + m^^m7 (D^--^-- 
^^ :/«tt£*5^TJS— kiss ffisy- 



(4) 1 9 9 6 1 7 

6 

h 3 a^r^js-r^ u >*^sp$n/cN + s#i^fB>"; 3 

Bt&m<tt&o *©*:#>. N + I^M7 0t-A- 
9 y :/«*ir#»y- h 3 a (D&t&Ais y 3 yR©»# 
^*S»^fc&V^»'&^"Cf±iB*»ffK:*3»5FN h > 

[0031] ua*L&j&*e>, #jeffifc*5^TW\ 

- 7 y y- h 3 a ©#<§&>- y n yl^jg 

[0 0 3 2] WTC ±»Lfc*»#Tl»»ttEi*l 
[OO33]02li, SI tr^L/c¥*ft^»26ttIB« 
[0 0 3 4] *1\ Pl^Sfil ©— ±W*BK: 1 

0 nmi^^y ^sfti^e^^i 1 ©y- h&BR 

2. 'J y#«inSn/i:0. 15 J 7mf^i>' , J3> 
20 i-CfeSgiy-h3a, lOnmf^S/'JnySftl 
(O) fclOnml^^-Jnygftl (N) i:4nml 
OS/ »J a >»{fcR (O) £©RffcR8i3*RJPI&2 0 nm 
©ONO^P)^^^ 2©y- h»fl4^t;0. 40 
*/m*<Z>4MejIr> U n yR^P»&5ffl»y- h 5 ifiMlk 

ti$n, **y-h6*«»tfsn4 (B2 (a) ) 0 
siy- h 3 a ©#Mf^> >; ^ vl©gM3 

^ Cl-CfiO. 1 5 umm&X&Za 

[oo35]*t, pm¥m&m&imm<z>&&Y- b 

30 6 CD— *B«fc, IRftCS 0 k e VC5E 1 4 cm" 2 © 
U VAW* y^A$n^N"I^ffiftl8h, 7 0 ke 
V~C 5 E 1 5 cm~ 2 ©fc:5g;6W * y &A£ ftfcN + 3PF 
*fi*JB7 £©2affitScJf ^£>&6 y-* 9*«MSn5 
(02 (b) ) o 

[0 0 3 63 RC PWiftSSlSffiMMy- 
h 6©«Bj&«8 5 Or© K^>f »*»H«K:*5V^T»<t 
MISn, 2 0nm*©«ffl8ftRl 2#»«SnS 

(0 2 (c) ) o c: ©BR, h 3 a ©£>*&*>"J 

n > R© =i - ± - x y s>apd*Bt<tKi £ oa^o 
^ [0037] a*SH«c^T i o oor©i 

»ltf«Sn, 7-*9©2»ttftW#«tt3ft. N + 

S!^»64felf7i:#aiy- h 3 a^t-A-7yy0 
150. 2O^mi:<tO}?»y-h3a0#ISav , j3V 
R©»*tt3b**XJ:9;*:S<fr* (0 2 (d) ) 0 
[0 0 3 8] ^©S:. Pffl*»*a*Rl«Bfl!)*^y- 
h 6©ftfe«ffi!JtZ. jS^^J{r 7 0 k e VT3 E 1 5 cm" 2 
CDk*AW * VffiASixT K U>f > 1 1©N + S^jf£% 
JSl 0*«»J**n-& (02 (e) ) o 
[0 0 3 9] Sfc, H^ttLttV^, ^ ^ >^;Kg*|fii 
50 Ki^V^Ttt, «f®l^^f¥Sy- b 3 a©*JBftS/'; n 



(5) 



W9- 1 9 9 6 1 7 



[0 0 4 0] (te©*i6c!>»JI8) 0 3li, 

[0041] ±»Lfc»«fc;fc^Tii, i?sy- h 3 a 
*w#»w £n 5 d h n <* 0 * ©iB*a*tffc>ft* D 

[0 04 2] L/:^oT, H 3 KS"t <j ©Klfcl^Ttt, 
"C. K v 1 5^N'I«tl 1 4 i:N + i^l 

i 5 h^£&£2fii£&jf ^jssnxfco, v-xi 

[0 043] KH'yiS^N'l^in 
i:#i6y- h 3 a fcO*-A-7 y ^ifttli, 

[0 0 4 4] 



20 



[0 0 4 5] ZtilzZK), ■J-te^MKfc^T— 

-5) a 

[0 2] HlCiRLfc*»*^II»ttE«*ttci>Ba* 

[0 4] ^^^'joftswis^t 



i 

2 

3 a 

3 b 

4 

5 

6 

7, 

8. 

9, 

1 1 

1 2 



mi ©y- tmft 



i2y- h&BiR 

io, i3. i6 N + m^^m 
1 4 N~n=F*fi»jB 

17 

15 Kl/^V 



1] 



9 



3b 



is 



8- 

NTSl 



7N + M fcN 




\ v \ \ x 



3o SNSV-h 



(6) 



ftM^O - 1 9 9 6 1 7 



[02] 



Co) 



j s« m v-k 



..1 Pffl¥**lt« 



9 A ' 



8' 




,-lpffi¥9***i 



3a 5*5»>f-h 



1 pg^9^ttfi 



101 



(1 1 Ku-<> 



tP»*i»fc2Ms 



[03] 



16N+SI 



17 



-sans*'-** 
_ 3a #aty-r 



6 fc-^V-S 



\ \ \ \ \ \ - ^14N-S1 



-~1PS!**MM§« 



(7) 



^^^9 - 1 9 9 6 1 7 



[[34] 



m N + ai 



109 



108' 



J03a ff»r-+ 



-1T0N + S 1 
7MMJ 



1 1 1 HW- 



